Introduction
All calves born after in-vitro fertilization have originated from in-vivo matured oocytes transferred surgically to the oviduct of synchronized recipients (Brackett et al, 1982) or following incubation in rabbit or sheep oviducts (Sirard & Lambert, 1986) . In-vitro fertilization of in-vitro matured oocytes has only resulted in the formation of early embryonic stages (Ball et al, 1983) . However, Critser et al (1986) and . H. Lu (personal communication) have obtained pregnancies resulting from in-vitro matured oocytes fertilized in vitro, cultured in ligated sheep oviducts and sub¬ sequently transferred to the final recipient heifer. Like Brackett et al. (1982) we have established pregnancies by transferring in-vivo matured and in-vitro fertilized oocytes to the oviducts of recipi¬ ent heifers (Greve et al, 1987) . Here we present a study in cattle in which morulae/blastocyts and a pregnancy were obtained from slaughterhouse oocytes that were matured and fertilized in vitro, cultured 6 days in heifer oviducts and upon non-surgical recovery transferred non-surgically to a final recipient heifer.
Materials and Methods
Oocytes were collected fron 10 heifers/cows at an unknown stage of the reproductive cycle at a local slaughterhouse by aspiration from small antral follicles (1-6 mm in diameter) within 30 min after slaughter. The aspirates were placed in tubes containing 4-5 ml Hepes-buffered Ham's F-10 medium (Flow Laboratories, Irvine, U.K.), supplemented with 20% heat-inactivated cow's serum (collected on the day of standing oestrus), 0-4 mM-glutamine, 50 i.u. penicillin/ml and 50 pg streptomycin/ml. Ovaries were collected and kept in a vacuum flask together with the tubes at 32-38°C during collection and transportation to the laboratory.
From the sediments at the bottom of the tubes 81 oocytes with compact cumulus layers ( Fig. 1) were recovered and washed thiee times in the oocyte maturation medium, which was identical to the medium mentioned above except that bicarbonate buffer replaced Hepes. Granulosa cells were obtained by dissection of small follicles and subsequent perfusion of the follicular cavity with medium. There was no attempt to recover the oocytes of these follicles. The recovered granulosa cells were washed and added to the oocyte maturation medium to give an approximate concen¬ tration of 3 106/ml. Oocytes were cultured for 27 h in 4-well multidishes (Nunc, Roskilde, Denmark) with 10-15 oocytes/1-Oml medium/well in an incubator with 5% C02/air at 38°C with 100% humidity in order to achieve complete maturation. 
Results
Of the 27 fixed ova, 19 (70%) were penetrated by spermatozoa (Fig. 2) , and no polyspermy was recorded. Of the 54 ova transferred to the oviducts of recipient heifers, 40 (74%) were recovered by non-surgical means: 15 of these (38%) were embryos at different stages, all of which developed after 4 and 20 h culture (Figs 3 & 4) . The results from non-surgical recovery and in-vitro culture are presented in Table 1 .
Each of the final recipients received 2 blastocysts by non-surgical transfer, and one was pregnant at 6 weeks, and is still pregnant at 4 months of gestation. 
Discussion
The rates of penetration and polyspermy were similar to those in our earlier studies (Xu & Greve, 1988) and those reported from other groups (Parrish et al, 1986) . This indicates that a reliable invitro fertilization system has been established. One of the reasons for the high success rate may be the short time interval from slaughter until oocyte aspiration (<30 min). It is well established that this early period is critical for subsequent germinal vesicle breakdown in vitro (Motlik et al, 1978) . The good facilities for oocyte aspiration at the slaughterhouse reduces the time between when the animals are killed and the oocytes are released fron the ovaries. This might give better conditions for oocytes to mature in vitro.
Another contributing factor to the high rate of early embryonic development is the addition of serum from an oestrous cow to the oocyte maturation medium (Sanbuissho & Threlfall, 1985) . When such serum is added to the medium the most striking morphological change is a complete expansion of the cumulus cells, including the corona radiata. This feature is one of the indications of oocyte maturation in vitro (Motlik et al, 1986 ) and in vivo (Greve et al, 1984) . Addition of granulosa cells might also enhance the subsequent developmental competence (Motlik & Fulka, 1981; Staigmiller & Moor, 1984) .
In the present experiment we used the heifer as an intermediate recipient, and a surgical approach similar to that used by Trounson et al (1977) and Shea et al (1983 (Moor & Trounson, 1977 
